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LAMINATED ABSORBENT PRODUCT WITH ULTRASONIC BOND 

BACKGROUND OF THE INVENTION 

[0001] The present invention is directed to laminated 
products such as diapers, incontinence garments, surgical 
gowns, face masks, and the like. More specifically, the 
present invention is directed to laminated products 
comprising a first thermoplastic substrate, a second 
thermoplastic substrate, and an adhesive composition wherein 
the first and second thermoplastic substrates are 
ultrasonically bonded together. The adhesive composition 
comprises specific mixtures of atactic and isotactic polymers 
such that the composition is suitable for use with 
thermoplastic materials to be ultrasonically bonded. 

[0002] People rely on disposable absorbent articles to 
make their lives easier. Disposable absorbent articles, such 
as adult incontinence articles and diapers, are generally 
manufactured by combining several components. These 
components typically include a liquid-permeable topsheet, a 
liquid- impermeable backsheet attached to the topsheet, and an 
absorbent core located between the topsheet and the 
backsheet. When the disposable article is worn, the liquid- 
permeable topsheet is positioned next to the body of the 
wearer. The topsheet allows passage of bodily fluids into the 
absorbent core. The liquid- impermeable backsheet helps 
prevent leakage of fluids held in the absorbent core. The 
absorbent core generally is designed to have desirable 
physical properties, e.g. a high absorbent capacity and high 
absorption rate, so that bodily fluids can be transported 
from the skin of the wearer into the disposable absorbent 
article . 

[0 003] Frequently, one or more components of a 
disposable absorbent article are first adhesively, and then 
ultrasonically bonded together to ensure adequate strength of 

1 



KCC 4931 (K-C 18,579) 



the resulting bond. For example, conventional hot melt 
adhesives have been used to first bond individual layers of 
the absorbent article, such as the topsheet (also known as, 
for example, the body-side liner) and backsheet (also known 
as, for example, the outer cover) , together. Conventional 
hot melt adhesives have also been used to bond discrete 
pieces, such as fasteners and leg elastics, to the article. 
In many cases, the bonding together of two components 
(whether for a permanent -type bond or simply for holding 
components in place during the manufacturing process) forms a 
laminated structure in which adhesive is sandwiched between 
materials (such as layers of polymer film and/or layers of 
woven or nonwoven fabrics) that make up the components being 
bonded together. Once the laminated structure is formed, the 
laminate will typically undergo an ultrasonic bonding process 
to impart increased strength in the bonded area of the 
laminate . 

[0004] Conventional hot melt adhesives generally 
utilized in adhesive bonding of thermoplastic materials in 
laminated absorbent products generally comprise several 
components including: (1) one or more polymers to provide 
cohesive strength; (2) a resin or analogous material to 
provide adhesive strength; (3) waxes, plasticizers , or other 
materials to modify viscosity; and (4) other additives such 
as antioxidants and stabilizers. Conventional hot melt 
adhesives are well known in the industry to those skilled in 
the art . 

[0005] Ultrasonic bonding is a conventional bonding 
technique wherein polymeric materials are exposed to a high 
frequency vibration which results in a heating, melting, and 
flowing of the polymeric materials into each other to form a 
mechanical and/or chemical bond. Although commonly utilized 
in the production of laminated absorbent articles, ultrasonic 
bonding can become problematic in the presence of 
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conventional hot melt adhesive materials. For example, 
during ultrasonic bonding the adhesive composition can result 
in bleedthrough of the adhesive through one or both of the 
polymeric materials. This bleedthrough can result in at 
least three significant problems. First, such bleedthrough 
can result in a discolored end product. Such discoloration, 
although typically not affecting product performance, is not 
desirable for consumers who prefer white, uncolored, clean- 
looking products. Second, the bleedthrough on the end 
product can result in a tacky product which sticks to skin 
upon use, which is not desirable for consumers. Third, the 
bleedthrough can result in an adhesive residue build-up on 
the ultrasonic bonding equipment and other equipment used in 
the manufacturing process. Such an adhesive build-up can 
result in the need for frequent cleaning of the machinery, 
which increases costs, as numerous contaminants can adhere 
to, and build up on, the adhesive. Additionally, the 
adhesive build-up on the machinery can result in the adhesive 
composition being deposited on absorbent products in 
unintended areas . 

[0006] Additionally, conventional hot melt adhesive 
compositions exhibit viscous flow behavior with much lower 
softening points. These characteristics may result in the 
creation of a heat sink during ultrasonic bonding. When a 
heat sink is created, a high percentage of the ultrasonic 
energy of the system is used for re-melting the adhesive in 
the bonded area, which may lead to bleedthrough under the 
combination of pressure and heat. Additionally, less 
ultrasonic energy remains in the system to melt the 
thermoplastic materials and perform the ultrasonic bond 
between the materials. The re-melting of the adhesive is not 
an optimal use of ultrasonic energy as an adhesively bonded 
joint is typically not as strong as an ultrasonically bonded 
joint as the bond strength is limited to the cohesive 
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strength of the adhesive. Also, cohesive strength may vary 
significantly with temperature and, in the case of absorbent 
care products, body heat may be sufficient to weaken the 
strength of the adhesive bond to the point of failure. 

[0007] Based on the foregoing, there is a need for a 
hot melt adhesive composition that can be utilized as an 
adhesive between thermoplastic materials, yet not 
significantly interfere with an ultrasonic bonding process 
performed on the materials. It would also be desirable if 
the adhesive composition could improve the quality of the 
resulting ultrasonic bond between the materials. 

SUMMARY OF THE INVENTION 

[0008] The present invention is directed to disposable 
products , such as disposable absorbent products , comprising 
ultrasonically bonded laminated structures. The laminated 
structures generally comprise a first thermoplastic material, 
a second thermoplastic material, and an adhesive composition 
located on at least one of the first thermoplastic material 
or the second thermoplastic material. The adhesive 
composition comprises selected ratios of crystalline and 
amorphous polymers. When such an adhesive composition is 
used in the laminated structures , strong ultrasonic bonds can 
be easily and effectively made between the two thermoplastic 
materials without the adverse affects generally associated 
with the use of conventional adhesive compositions. 

[0009] The first thermoplastic material and second 
thermoplastic material that comprise the laminated structure 
are desirably compatible thermoplastic materials to ensure a 
strong ultrasonic bond is formed. 

[0010] The present invention also includes an 
ultrasonically bonded laminated absorbent product comprising 
a first thermoplastic material, a second thermoplastic 
material, and an adhesive composition. The adhesive 
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composition, which comprises selected ratios of amorphous and 
crystalline polymeric materials, is introduced onto one or 
both of the thermoplastic materials to increase the material 
basis weight of the material such that it is better suited 
for ultrasonic bonding. 

[0011] Therefore, the present invention is directed to 
an article comprising a laminated structure. The laminated 
structure comprises a first thermoplastic material, a second 
thermoplastic material, and an adhesive composition. The 
adhesive composition comprises 

[0012] an atactic polymer and an isotactic polymer. 
The atactic polymer has a degree of crystallinity of less 
than about 2 0% and a number-average molecular weight of from 
about 1,000 to about 300,000; and the isotactic polymer has a 
degree of crystallinity of at least about 40% and a number- 
average molecular weight of from about 3,000 to about 
200,000. The first thermoplastic material and the second 
thermoplastic material are compatible and are ultrasonically 
bonded together. 

[0013] The present invention is further directed to a 
process for manufacturing an article comprising an 
ultrasonically bonded laminated structure. The process 
comprises providing a first thermoplastic substrate and a 
second thermoplastic substrate. The first thermoplastic 
substrate comprises an adhesive composition which comprises 

[0014] an atactic polymer and an isotactic polymer. 
The atactic polymer has a degree of crystallinity of less 
than about 20% and a number-average molecular weight of from 
about 1,000 to about 300,000; and the isotactic polymer has a 
degree of crystallinity of at least about 40% and a number- 
average molecular weight of from about 3,000 to about 
200,000. The first and second thermoplastic substrates are 
compatible and ultrasonically bonded to one another. 

[0015] The present invention is further directed to a 
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process for manufacturing an article comprising an 
ultrasonically bonded laminated structure. The process 
comprises providing a first thermoplastic substrate and a 
second thermoplastic substrate compatible with the first 
thermoplastic substrate. An adhesive composition is 
introduced onto the first or second thermoplastic substrate 
and then the substrates are contacted together to form an 
adhesive bond therebetween. The adhesive composition 
comprises an atactic polymer and an isotactic polymer. The 
atactic polymer has a degree of crystallinity of less than 
about 2 0% and a number-average molecular weight of from about 
1,000 to about 300,000 and the isotactic polymer has a degree 
of crystallinity of at least about 40% and a number- average 
molecular weight of from about 3,000 to about 200,000. 
Finally, the first thermoplastic substrate and second 
thermoplastic substrate are ultrasonically bonded together. 

DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED EMBODIMENTS 
[0016] The present invention is generally directed to 
disposable products, such as disposable absorbent products, 
comprising a laminated structure. The laminated structure 
comprises a first thermoplastic material, a second 
thermoplastic material, and an adhesive composition wherein 
the first thermoplastic material and the second thermoplastic 
material are compatible and are ultrasonically bonded 
together. The adhesive composition comprises selected ratios 
of crystalline and amorphous polymers to improve the 
performance of the adhesive in the ultrasonic bonding 
process. For example, the present invention encompasses 
adhesive compositions comprising selected amounts of polymers 
having different configurations (e.g., a combination of 
atactic polypropylene and isotactic polypropylene) . 

[0017] As noted above, the laminated structures of the 
present invention, which comprise a first thermoplastic 
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material, a second thermoplastic material, and an adhesive 
composition, comprise an ultrasonic bond between the first 
thermoplastic material and the second thermoplastic material. 
Although discussed primarily herein in regards to a first 
thermoplastic material and a second thermoplastic material, 
it should be understood that the products comprising 
laminated structures described herein may comprise multiple 
thermoplastic materials ul trasonically bonded together. 

[0018] Ultrasonic bonding is a conventional process 
wherein polymeric materials, and specifically thermoplastic 
materials, are exposed to a high-frequency vibration which 
results in a heating, melting, and flowing of the materials 
to form a mechanical and/or chemical bond. 

[0019] The process is referred to as an "ultrasonic" 
process because the frequencies of the vibrations utilized 
are generally above what is considered the upper limit of 
human hearing (greater than about 18 kilohertz) . A typical 
ultrasonic system utilized for the ultrasonic bonding of 
thermoplastic materials includes an ultrasonic power supply, 
the ultrasonic stack, which consists of a converter, a 
combination of waveguides and a terminating waveguide 
typically referred to as a sonotrode or horn, an actuator, 
and an anvi 1 . 

[0020] The high frequency vibration is typically 
created through the application of a piezoelectric converter 
and an appropriate power supply. Piezoelectric materials 
exhibit a property such that when a voltage is applied to 
them, they change dimensions. In ultrasonic bonding, a power 
supply applies an alternating voltage at an ultrasonic 
frequency to the piezoelectric converter. The converter 
generates a continuous mechanical vibration referred to as a 
longitudinal compression wave. This compression wave is 
transmitted from the converter down the ultrasonic stack 
through one or more waveguides, which are designed to 
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efficiently transmit a vibration of a given frequency. These 
waveguides may also function to amplify the vibration wave 
that is output from the converter to achieve a level more 
desirable for the bonding process. 

[0021] At this point, the vibration is coupled into the 
final component of the stack, the horn. The horn is a type 
of waveguide designed to be the working tool of the 
ultrasonic system and is where the vibrational energy is 
applied to the materials being bonded. Because it is also a 
waveguide, it is designed to efficiently transmit a vibration 
of a given frequency and may, in some circumstances, further 
amplify the vibration wave. 

[0022] The ultrasonic stack is typically mounted into 
an actuator mechanism, which has three functions: (1) it 
mounts the ultrasonic stack in a manner that does not 
constrain the vibration of the components; (2) it actuates 
the system to bring the vibrating horn into working contact 
with the anvil; and (3) it applies a static force. The anvil 
is designed to be a rigid surface for the ultrasonic horn to 
work against. The materials to be bonded are placed between 
the horn and the anvil. The horn is actuated so as to apply 
a static force on the materials. The horn may be set to 
actuate to a fixed stop which creates a small gap (typically 
smaller than the thickness of the materials) between the horn 
and the anvil or directly loaded against the anvil. In 
either case, a static force is developed on the materials. 

[0023] When the ultrasonic system is engaged, the 
vibration produced at the horn surface creates an alternating 
compression and relaxation of the materials to be bonded. 
The alternating high-frequency stress field created in the 
materials is, to varying degrees, (1) dissipated as heat in 
the materials (through hysteretic/viscous damping losses) ; 
(2) -stored in the material as elastic energy which is 
recoverable by the horn; and/or (3) absorbed and dissipated 
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as heat and vibration in the anvil (typically insignificant) . 
A bond is produced when the heat that is dissipated in the 
materials reaches the melt temperature of one or more of the 
materials and they flow together under the static force 
provided by the actuator to produce a mechanical and/or 
chemical bond. 

[0024] In accordance with the present invention, the 
ultrasonically bonded laminated absorbent product comprises a 
first thermoplastic material and a second thermoplastic 
material along with an adhesive composition. As used herein, 
the term "thermoplastic" is meant to include polymeric 
materials which can be re-heated and re-melted several times 
without significant material degradation. Suitable 
thermoplastic materials include those which are predominantly 
amorphous; that is, materials which are comprised of a mostly 
random molecular structure and have a broad softening/melting 
temperature range. Suitable thermoplastic materials also 
include those which are predominantly crystalline; that is, 
materials which are comprised of a mostly ordered molecular 
structure and a very well-defined melting point. Some 
thermoplastic materials that are commonly utilized in forming 
laminated absorbent products include, for example, 
polypropylene, polyethylene, polyester, Kraton® polymers, 
natural rubber, polyurethane , polylactic acid, nylon, and 
polystyrene. As used herein, natural rubber is meant to 
include, for example, thermal elastomers such as SIS, SBS, 
SEPS, SEBS, EPDM, and polyurethane. It will be recognized by 
one skilled in the art based on the disclosure herein that 
thermoplastic materials may be combined to form various 
products such as, for example, spunbond materials, woven 
materials, stretch bonded laminates, neck bonded laminates, 
spunbond meltblown spunbond materials, and non-woven 
materials, which are also included within the scope of the 
present invention . 
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[0025] As noted herein, the first thermoplastic 
material and second thermoplastic material are desirably 
compatible thermoplastic materials to ensure a strong 
ultrasonic bond is achieved. As used herein, the term 
"compatible 1 ' means that the materials have melting 
temperatures that do not vary by more than about 4 0°F, and 
have similar molecular structures such that upon ultrasonic 
bonding, the materials are brought together as one material 
without macro- separat ion . 

[0026] In ultrasonic bonding, the alternating 
compression and relaxation described above that is imposed 
upon the thermoplastic materials by the ultrasonic vibration 
acts upon the thermoplastic materials' molecular structure. 
Amorphous materials convert much of the vibrational energy 
into heat through hysteretic/viscous damping losses. 
Crystalline materials tend to store a larger percentage of 
the ultrasonic vibration as elastic energy and return it to 
the horn. Although both amorphous and crystalline 
thermoplastics can be ultrasonically heated and melted, 
amorphous materials are more easily heated with vibrational 
energy. 

[0027] In a preferred embodiment, the thermoplastic 
materials including the adhesive composition described herein 
being ultrasonically bonded are the same thermoplastic 
material; that is, the first thermoplastic material and the 
second thermoplastic material both comprise the same polymer, 
such as polypropylene, for example. When the first 
thermoplastic material and second thermoplastic material are 
the same thermoplastic material, both a mechanical and a 
chemical bond can be achieved through the ultrasonic bonding 
of the materials. Mechanical bonds between the thermoplastic 
materials are made when one or more of the materials melt and 
flow into the structure of another material thus locking the 
materials together upon material solidification. Chemical 
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bonds may also be formed when two or more chemically 
compatible materials melt, flow together, and re-solidify as 
one material. Additionally, materials with different 
reactive functional groups may also form chemical bonds under 
ultrasonic energy. It is generally preferred that both 
mechanical and chemical bonds form during the ultrasonic 
bonding process. 

[0028] In another embodiment, the first thermoplastic 
material and the second thermoplastic material are not the 
same thermoplastic materials, but are compatible 
thermoplastic materials as defined herein. Compatible 
thermoplastic materials, which are not identical 
thermoplastic materials, can form chemical bonds during the 
ultrasonic bonding process. Additionally, mechanical bonds 
may be possible between the first and second thermoplastic 
materials if at least one of the thermoplastic materials has 
a suitable structure and the second thermoplastic material 
can melt and flow into that structure. 

[0029] As noted herein, the adhesive composition for 
use in combination with the first thermoplastic material and 
second thermoplastic material, which are ultrasonically 
bonded together, comprises an atactic, or amorphous, polymer 
and an isotactic polymer. An atactic polymer is generally 
less likely to assume a crystalline structure, while an 
isotactic polymer is generally more likely to assume a 
crystalline structure. Without being bound to any particular 
theory, it is believed that an adhesive composition 
comprising a specified combination of atactic and isotactic 
polymers, such as atactic and isotactic polypropylene, 
possesses regions, and/or characteristics, of both a 
crystalline material and an amorphous material. By changing 
the relative amounts of atactic and isotactic polymer, or for 
that matter the relative amounts of polymer having differing 
degrees of crystallinity , one can change the performance 
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characteristics of the resulting adhesive composition. The 
adhesive compositions of the present invention generally 
perform better, and cost less, than conventional hot -melt 
adhesives. It should be understood, however, that the 
present invention encompasses adhesive compositions 
comprising selected polymers having different degrees of 
crystallinity , such as an adhesive composition comprising 
atactic and isotactic polypropylene, whether or not the 
composition possesses all of the advantages discussed herein. 

[0030] The adhesive compositions described herein for 
use with thermoplastic materials to be ultrasonically bonded 
may be utilized in conventional hot-melt adhesive processing 
equipment without modification. As such, the adhesive 
compositions described herein may be used in existing 
equipment installed for the purpose of processing and 
applying conventional hot -melt adhesives in the manufacturing 
process. Furthermore, the adhesive compositions described 
herein can be applied during the manufacturing process in- 
line for immediate use, or may be applied to one or more, 
thermoplastic materials off-line, at a distant location, and 
then shipped to the manufacturing process line for use at a 
later date. 

[0031] Additionally, it should be understood that the 
atactic and isotactic polymers comprising the adhesive 
compositions described herein could be heated and blended at 
a site other than the site wherein the laminated absorbent 
product is being manufactured. For example, atactic and 
isotactic polymers could be blended using an extruder or hot- 
melt processing equipment at a first geographic location. 
The blended polymers could then be allowed to cool and 
processed to make a solid form such as, for example, pellets. 
The polymer blend could then be shipped from the first 
geographic site to a site where the laminated products are 
made. The polymer blend would simply be heated to 



KCC 4931 (K-C 18, 579) 



substantially liquefy the adhesive composition prior to its 
being used to make a laminated product. 

[0032] The adhesive compositions described herein can 
be blended in numerous ways in accordance with the present 
invention. For example, the atactic polymer could be heated 
in a first container and the isotactic polymer could be 
heated in a second container before, after, or concurrently 
with the heating of the atactic polymer and then the two 
liquefied polymers mixed together in the first container, the 
second container, or a third container. Alternatively, one 
of either the atactic or isotactic polymers could be heated 
in a container until liquefied, at which time the second 
polymer could be added to the first liquefied polymer and 
melted. Additionally, both solid polymers could be added to 
a single container and melted simultaneously to produce a hot 
melt adhesive. Based on the disclosure herein, one skilled 
in the art will recognize that the other additional 
components as discussed herein may also be added to the 
adhesive compositions. It is noted that the above discussion 
assumes that the atactic and isotactic polymers are in 
substantially solid form at room temperature, or at 
temperatures that are typically present in a working 
environment suitable for human beings. To the extent that 
either or both of the polymers are available in substantially 
liquid form, then those steps providing for heating and 
melting the polymer can be omitted from the methods of making 
the adhesive composition. 

[0033] In accordance with the present invention, the 
adhesive composition is formulated to be semi-crystalline, 
which brings its melting temperature into a range similar to 
the thermoplastic materials being ultrasonically bonded 
together. The adhesive composition described herein does not 
act as a substantial heat sink in the bond zone and thus, 
leaves substantial vibrational energy to perform the 

13 



KCC 4931 (K-C 18,579) 



ultrasonic bond via melting the materials as described above. 
Additionally, the adhesive compositions described herein 
improve the chemical compatibility with many of the 
thermoplastic materials of interest for ultrasonic bonding. 

[0034] Along with the benefits outlined above, the 
adhesive compositions described herein do not have the 
propensity to flow onto the processing equipment and 
adversely affect the equipment like traditional hot melt 
adhesives. Also, for thermoplastic materials that are not 
significantly affected by ultrasonic vibrational energy, the 
hot melt adhesive described herein makes a highly efficient 
bonding agent by providing an interface in the bond zone that 
can be affected by ultrasonic energy. 

[0035] The adhesive composition useful for use in 
combination with a first thermoplastic material and a second 
thermoplastic material, which are ultrasonically bonded 
together, comprises an atactic polymer and an isotactic 
polymer. As used herein, the term isotactic polymer, which 
includes syndiotactic polymers, refers to a polymer that is 
at least about 60% isotactic, and suitably at least about 70% 
isotactic, and more suitably at least about 80% isotactic. 
As used herein, the term atactic polymer refers to a polymer 
that is at least about 80% atactic, suitably at least about 
90% atactic. 

[0036] The atactic polymer comprises from about 40% (by 
weight) to about 90% (by weight) of the adhesive composition 
and has a degree of crystallinity of about 2 0% or less, 
suitably a crystallinity of about 15% or less, and a number 
average molecular weight of from about 1,000 to about 
3 00,000, suitably from about 3,000 to about 100,000. The 
isotactic polymer comprises from about 5% (by weight) to 
about 3 0% (by weight) of the adhesive composition and has a 
degree of crystallinity of about 40% or more, suitably about 
6 0% or more, and more suitably about 8 0% or more, and a 
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number- average molecular weight of from about 3,000 to about 
2 0 0,000, suitably from about 10,00 0 to about 100,000. 

[0037] The adhesive composition is hot melt processable 
at a temperature of about 450 degrees Fahrenheit or less, 
suitably 400 degrees Fahrenheit or less, suitably 375 degrees 
Fahrenheit or less, and still more suitably about 350 degrees 
Fahrenheit or less. Further, the adhesive composition has a 
melt index of from about 100 to about 2000 grams per 10 
minutes, suitably from about 2 00 to about 180 0 grams per 10 
minutes, suitably from about 500 to about 150 0 grams per 10 
minutes as determined by ASTM D 1238. The melt index is 
dependent upon the crystallinity , molecular weight, and the 
molecular weight distribution of the polymers included in the 
adhe s i ve compo s i t i on . 

[0038] The atactic polymer may be the same polymer as 
the isotactic polymer, or it may be a different polymer than 
the isotactic polymer. Suitable polymeric materials for 
preparing the adhesive composition include, for example, 
polypropylene, polybutene, polyethylene, and combinations 
thereof. In one embodiment, high density polyethylene 
(HDPE) , which is more crystalline, and low density 
polyethylene (LDPE) , which is less crystalline, may be used 
as the polymers. HDPE generally has a density in the range 
of from about 0.935 to about 0.980 grams per cubic 
centimeter, while LDPE generally has a density in the range 
of from about 0.910 to about 0.935 grams per cubic 
centimeter . 

[0039] As used herein, weight percent means the mass of 
one type of polymer (e.g., atactic) in the adhesive 
composition divided by the sum of the masses of the other 
types of polymer (e.g., atactic and isotactic) in the 
adhesive composition, plus the mass of any additional 
components that might be present in the adhesive composition, 
with this value being multiplied by 100. For example, if the 
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adhesive composition comprises 40 grams of atactic 
polypropylene with 60 grams of isotactic polypropylene, the 
combination includes 40 weight percent atactic polypropylene. 

[0040] In addition to the atactic and isotactic 
polymeric components in the adhesive composition described 
herein, the composition may additionally comprise up to about 
50% (by weight) of a combination of additives such as a 
tackifier, an antioxidant, color pigments, viscosity 
modifiers, fillers, and/or a polymeric compatibilizer . 
Examples of suitable tackifiers include PICCOLYTE S Resins, 
REGAL I TE series, and STAYBELITE esters, each available from 
Hercules Incorporated, Wilmington, Delaware. The adhesive 
composition may suitably include from about 10% (by weight) 
to about 20% (by weight) tackifier. Examples of suitable 
antioxidants include IRGANOX® 565, available from Ciba-Geigy, 
POLYGARD®, available from Uniroyal Chemical Co., and 
ANTIOXIDANT® series, available from Cytec Industries. The 
adhesive composition may suitably include from about 0.1% (by 
weight) to about 1.0% (by weight) antioxidant. Examples of 
suitable color pigments and fillers include titanium dioxide, 
carbon black, and calcium carbonate. The adhesive 
composition may suitably include from about 1% (by weight) to 
about 10% (by weight) color pigments and fillers. Examples 
of suitable polymer compatibilizers include polypropylene -fa- 
polyethylene , and polypropylene-b-polybutene diblock 
copolymers, SIS, SEPS, and multiblock copolymers. The 
adhesive composition may suitably include from about 2% (by 
weight) to about 10% (by weight) polymer compatibilizer. 

[0041] The adhesive compositions described herein 
suitably have an open time of up to about 2 minutes and 
suitably less than about 10 minutes when applied to a 
substrate such as a thermoplastic material. Alternatively, 
the adhesive composition can have an open time of up to about 
3 0 seconds, or up to about 10 seconds, or as short as up to 
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about 1 second depending upon the desired application. As 
used herein, the term open time refers to the length of time 
during which an adhesive composition remains tacky or sticky 
on the substrate surface prior to solidifying. Open time is 
affected by the crystallinity of a polymer, such that the 
greater the level of crystallinity, the shorter the open 
time. Desirably, the adhesive compositions described herein 
have open times typically much shorter than conventional hot 
melt adhesives . 

[0042] Ultrasonic bonds between two thermoplastic 
materials that comprise an adhesive compound therebetween are 
utilized in numerous areas during the construction of a 
laminated disposable absorbent product. Because ultrasonic 
bonds typically have improved strength and reliability as 
compared to adhesive- type bonds, they are typically favored 
during construction of the absorbent product in areas of 
compatible thermoplastic materials. The adhesive composition 
described herein can be utilized in numerous areas of a 
laminated disposable product where ultrasonic bonding is 
performed on two compatible thermoplastic materials to 
increase strength. For example, the adhesive composition may 
be present between the ear attachment (which may be, for 
example, a neck-bonded laminate) and the chassis. Typically, 
an adhesive is used in this area to stabilize the ear 
assembly in the desired area of the product during 
manufacturing as the product travels along the manufacturing 
lines at a high rate of speed. Additionally, the adhesive 
composition may be utilized between hook material and the 
base to which the hook material is attached, which is 
typically a polymer material. 

[0043] Further, the adhesive composition can be used in 
the following exemplary areas where ultrasonic bonding is 
desired to increase strength: (1) liner material attachment 
to the chassis; (2) in the containment flap assembly; (3) on 
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the absorbent wrap sheet; (4) neck-bonded laminates to 
pattern unbonded materials; (5) liners to baffles; (6) liners 
to absorbent structures ; (7 ) neck-bonded laminates to neck- 
bonded laminates; and (8) stretch bonded laminates to side 
panels. Based on the disclosure herein, one skilled in the 
art will recognize that there may be numerous other areas 
where the adhesive composition could be utilized prior to the 
formation of ultrasonic bonds. 

[0044] The adhesive compositions described herein can 
be used in the manufacturing process of laminated disposable 
absorbent products in multiple areas where an adhesive is 
required and where ultrasonic bonding will take place between 
two thermoplastic materials . Conventional hot melt 
adhesives , when located in the ultrasonic bonding area along 
with two thermoplastic materials, simply melt and flow into 
one or both of the thermoplastic materials being bonded 
together upon the application of vibrational energy to 
produce only an improved adhesive bond, which is susceptible 
to failure upon use. Because conventional hot melt adhesives 
have different melt and flow characteristics as compared to 
thermoplastic materials, the thermoplastic materials do not 
substantially melt and, as such, do not flow together in the 
ultrasonic bonding process to form a strong, stable 
ultrasonic bond . In contrast , the hot melt adhesives 
described herein have melting characteristics similar to the 
thermoplastic materials being ultrasonically bonded such 
that, upon application of the vibrational energy utilized in 
the ultrasonic bonding process, both thermoplastic materials 
melt along with the adhesive composition and flow together to 
form a strong, reliable ultrasonic bond without a significant 
risk of bleedthrough or failure. 

[0045] In another embodiment of the present invention, 
the adhesive composition described herein for use with 
ultrasonic bonds can be utilized to reinforce or thicken a 
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thermoplastic material in an ultrasonic bonding zone. 
Typically, it is very difficult to obtain a high strength 
ultrasonic bond of thermoplastic materials that have a low 
basis weight (thin thermoplastic materials that have a small 
amount of polymer mass) as the materials tend to tear or 
disintegrate during the ultrasonic bonding process, which 
results in a low amount of heat production. The adhesive 
compositions described herein can be utilized as material 
basis weight increasing agents to increase the material basis 
weight and improve the overall strength and durability of one 
or more components of a disposable laminated absorbent 
garment subjected to ultrasonic bonding without deteriorating 
the resulting bond; that is, the adhesive compositions may be 
used to increase the material basis weight of one or more 
specific thermoplastic components of a laminated product to 
provide increased material strength of the resulting product 
as opposed to using a thicker starting material. As such, 
the adhesive compositions described herein can also serve a 
dual function of acting as a bonding agent and a material 
basis weight increasing agent without negatively affecting 
ultrasonic bonding . 

[0046] As is evident from the above discussion and 
known to those skilled in the art, it is typically desirable 
to utilize thin thermoplastic materials as components when 
manufacturing disposable laminated absorbent products such 
that a thin disposable product is produced; that is, it is 
typically desirable to use thermoplastic materials with small 
basis weights, generally from about 0.2 osy to about 0.8 osy, 
and desirably from about 0.2 osy to about 0.6 osy. The 
reasons for this are severalfold, with the primary reason 
being cost considerations. When thinner thermoplastic 
materials are utilized to construct laminated absorbent 
products, significant cost savings on raw materials can be 
realized. Additionally, thinner materials generally result 
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in improved flexibility of the resulting product, and 
improved fit on the wearer. This improved flexibility and 
fit can result in a more comfortable product with a reduced 
risk of leaking, and hence a more consumer- friendly product. 

[0047] Along with cost and flexibility, thinner 
materials also typically allow for improved breathability of 
the resulting product. Products with a high degree of 
breathability are desirable as hot, moist air contained 
within the product after soiling of the product can be 
exchanged with the air outside of the product allowing fresh, 
cool air inside of the product. This results in a more 
comfortable product for the wearer, and may also improve 
overall skin health of the wearer by reducing skin over- 
hydration. Additionally, thinner materials will typically 
allow leg and waist elastics to perform better such that 
leakage from the product is minimized. This occurs due to 
the fact that with thinner materials, the elastic portions of 
the leg and waist bands do not have to move as much material 
and perform more efficiently. 

[0048] Moreover, thinner materials allow for improved 
packaging as the resulting package containing the product is 
thinner, and easier to handle and cheaper to transport. This 
is a direct result of an improvement in the folding and 
bending characteristics of the absorbent products when 
thinner materials are used to construct the product. Also, 
thinner packages have significant consumer appeal as they are 
easier to transport and do not look as bulky as 
conventionally packaged absorbent products. 

[0049] Although it is generally desirable to utilize 
thin materials during manufacture of laminated disposable 
absorbent products as discussed above, such thin materials 
can lead to numerous problems during the ultrasonic bonding 
of such materials. An ultrasonic bond may cause material 
failure during manufacturing due to the hammer/anvil 
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combination pushing through or puncturing the material 
causing it to tear, fracture, and/or shred such that the bond 
fails and the product is not useable. Also, in some cases 
the materials may overheat and melt too much resulting in a 
burn through of the material . These are typically a direct 
result of the material being too thin to allow for the 
formation of the bond. Similar problems can arise with the 
other types of bonds and fasteners. Also, as mentioned 
above, bleedthrough can also be an issue. 

[0050] In accordance with one embodiment of the present 
invention, the adhesive compositions described herein can be 
utilized on a specific thermoplastic component of a 
disposable laminated absorbent product to increase the 
material basis weight, and hence the strength, of the treated 
component such that is it much less likely to fail during 
manufacture when bonding is performed in the area containing 
the adhesive composition, or during consumer use. In this 
embodiment, the adhesive composition is selectively added to 
a specific region of a thermoplastic component, or the entire 
thermoplastic component, to increase the material basis 
weight of that region such that the strength and durability 
are improved and the component is more resistant to the 
stress and shear forces imparted thereon during manufacture 
and ultrasonic bonding. The adhesive composition utilized to 
increase the material basis weight and the strength of the 
component may be applied in-line, that is during the 
manufacturing process, or may be applied off-line in a 
separate process prior to the introduction of the treated 
component into the manufacturing process . The adhesive 
compositions of the present invention act to increase the 
strength of the treated area by allowing a distribution of 
force along the entire treated area such that the strength of 
the area is increased. This embodiment of the present 
invention allows for an increase in material strength where 
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needed to improve product performance without the need to use 
a thicker starting material which could significantly 
increase costs, and also allows for a quality ultrasonic bond 
to be made between materials. 

[0051] The adhesive compositions described herein can 
be applied to the thermoplastic materials by conventional hot 
melt adhesive equipment as noted above. During application 
of the adhesive composition to the materials, the adhesive 
composition can be applied in any pattern or configuration 
suitable to attain the desired objective. Specifically, the 
adhesive composition can be applied in a bead configuration, 
a swirl configuration, or it can be slot coated or melt blown 
onto the materials. 

[0052] It will be appreciated that details of the 
foregoing embodiments, given for purposes of illustration, 
are not to be construed as limiting the scope of this 
invention. Although only a few exemplary embodiments of this 
invention have been described in detail above, those skilled 
in the art will readily appreciate that many modifications 
are possible in the exemplary embodiments without materially 
departing from the novel teachings and advantages of this 
invention. Accordingly, all such modifications are intended 
to be included within the scope of this invention, which is 
defined in the following claims and all equivalents thereto. 
Further, it is recognized that many embodiments may be 
conceived that do not achieve all of the advantages of some 
embodiments, particularly of the preferred embodiments, yet 
the absence of a particular advantage shall not be construed 
to necessarily mean that such an embodiment is outside the 
scope of the present invention. 
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